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Abstract: This paper reviews the existing empirical micro-level models of demand for  
out-patient physician services where the size of patient payment is included either directly 
as an independent variable (when a flat-rate co-payment fee) or indirectly as a level of 
deductibles  and/or  co-insurance  defined  by  the  insurance  coverage.  The  paper  also 
discusses the relevance of these models for the assessment of patient payment policies. For 
this purpose, a systematic literature review is carried out. In total, 46 relevant publications 
were identified. These publications are classified into categories based on their general 
approach to demand modeling, specifications of data collection, data analysis, and main 
empirical  findings.  The  analysis  indicates  a  rising  research  interest  in  the  empirical  
micro-level models of demand for out-patient physician services that incorporate the size 
of patient payment. Overall, the size of patient payments, consumer socio-economic and 
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demographic features, and quality of services provided emerge as important determinants 
of  demand  for  out-patient  physician  services.  However,  there  is  a  great  variety  in  the 
modeling approaches and inconsistencies in the findings regarding the impact of price on 
demand for out-patient physician services. Hitherto, the empirical research fails to offer 
policy-makers a clear strategy on how to develop a country-specific model of demand for 
out-patient physician services suitable for the assessment of patient payment policies in 
their countries.  In particular, theoretically important factors, such as provider behavior, 
consumer  attitudes,  experience  and  culture,  and  informal  patient  payments,  are  not 
considered.  Although  we  recognize  that  it  is  difficult  to  measure  these  factors  and  to 
incorporate them in the demand models, it is apparent that there is a gap in research for the 
construction of effective patient payment schemes. 
Keywords:  demand  modeling;  out-patient  physician  services;  patient  payments;  
policy analysis 
 
 
1. Introduction 
 
The increase in the demand for health care services combined with a lack of public resources have 
resulted in attempts of governments to explore different methods of health care financing, including 
various forms of patient payments [1]. There are two main expectations related to the implementation 
of patient payments. On the one hand, patient payments are seen as a policy tool that can help to 
control  service  utilization.  It  is  expected  that  patients  who  pay  fees  are  likely  to  become  more  
cost-conscious and to seek only services that they really need [2]. On the other hand, fees charged from 
patients are a source of additional revenue for the health care sector [3]. It is expected that patient 
payments raise additional resources for the expansion of health care provision and the improvement of 
service quality [4]. 
In  order  to  construct  effective  and  equitable  payment  schemes,  policy-makers  need  scientific 
evidence on the effects of patient payments on consumer behavior, and more generally, on the demand 
for health care in a given context [1]. Lack of understanding of consumer demand for health care and 
its determinants could lead to the implementation of patient payment schemes that are ‘catastrophic’ 
for the population [5]. This necessitates an empirical analysis of consumer demand for health care 
prior to the implementation or amendment of patient payment schemes in a country. 
Such preliminary analysis would be possible however, if among other things, policy-makers are 
provided with a country-specific model of demand for health care suitable for the assessment of patient 
payment policies. This demand model needs to account for factors related to consumer behavior (e.g., 
consumer  preferences  and  willingness  to  pay,  as  well  as  attitudes,  experience  and  culture)  under 
alternative  patient  payment  schemes  [6,7].  In  addition  to  this,  supply-side  factors  (e.g.,  provider 
reimbursement schemes and reallocation of patient payments collected) also have to be considered. If 
health care providers are involved in the process of fee collection, the introduction of patient payments 
can affect their behavior resulting in excess supplier-induced demand. Other relevant factors are the Int. J. Environ. Res. Public Health 2010, 7                 
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existence and prices of  alternative health care services  (e.g., in the private sector), as well as the 
existence and levels of informal patient payments. Informal payments include both unofficial cash 
payments (also called under-the-table payments), and gifts in kind requested or expected by medical 
staff for proving medical services with better quality and quicker access, or in some instances, for 
providing medical services in general [8,9]. In some countries, official patient payments have imposed 
a double financial burden on consumers because they have been implemented in a context of persistent 
informal payments for health care services [10,11].  
This paper focuses on out-patient physician services. In particular, the paper systematically reviews 
the existing empirical micro-level models of demand for out-patient physician services where the size 
of patient payment is included either directly as an independent variable (when a flat-rate co-payment 
fee) or indirectly as a level of deductibles and/or co-insurance defined by the insurance coverage. The 
paper also analyzes the relevance of these models for the analysis of patient payment policies. The 
following two sections of the paper describe the methods used for the systematic literature search and 
the main characteristics of the empirical demand models identified in this search. The next section 
presents an interpretation and discussion of the findings. Finally, the paper outlines recommendations 
for policy and research. 
 
2. Materials and Methods 
 
Three  main  keywords  were  selected  for  the  systematic  literature  review,  namely  DEMAND, 
MODEL and PATIENT PAYMENT. In addition to this, synonyms of the above-mentioned keywords 
were added. Differences in spelling were also considered. This resulted in the following final chain of 
keywords  that  was  used  for  the  literature  search:  DEMAND  and  MODEL  or  MODELLING  or 
MODELING and PATIENT PAYMENT or USER FEE or USER CHARGE or COST-SHARING or 
DEDUCTIBLE or CO-PAYMENT or COPAYMENT or CO-INSURANCE or COINSURANCE or 
OUT-OF-POCKET  PAYMENT  or  INFORMAL  PAYMENT.  Additional  keywords,  namely 
PATIENT and HEALTH, were added to focus the search on the health care context. In order to include 
all possible word forms, a truncation function was used. 
The search for relevant publications with the chain of key-words presented above was conducted in 
PubMed, EconPapers, Medline, Embase and JSTOR. Based on the initial literature search, a primary 
list of publications was obtained.  
The list was reduced using a set of limitation and relevance criteria. Specifically, the language of 
the publication was limited to English and the type of publication was limited to peer-reviewed journal 
articles. There was no limitation with regard to the year of publication.  
The  first  relevance  criterion  concerned  the  focus  of  the  study  reported  in  a  publication.  Only 
publications that presented empirical micro-level analysis of demand for out-patient physician services 
were  selected  as  relevant.  Thus,  publications  that  analyzed  demand  for  inpatient,  dental,  mental, 
emergency, preventative and long-term care, as well as demand for pharmaceuticals and alternative 
medicine, were excluded. For the same reason, the review excluded publications that analyzed demand 
for health insurance, health care and/or health in general where the demand for physician services was 
not modeled separately. Also, publications that focused solely on the use of physician services, choice 
of provider and willingness-to-pay for physician services with no explicit demand modeling were also Int. J. Environ. Res. Public Health 2010, 7                 
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excluded. Since the review was focused on empirical micro-level demand modeling, publications that 
had  only  qualitative  evaluations  of  demand  or  analyze  aggregated  population  demand,  as  well  as 
editorials and secondary analyses (e.g., reviews) were not included.  
Publications that met the first relevance criterion were evaluated based on the second relevance 
criterion concerning the inclusion of the size of patient payments in the analysis. Specifically, the final 
list included only publications that present a demand model where the exact size of patient payment 
was included either directly as an independent variable (when a flat-rate co-payment fee) or indirectly 
as an exact level of deductibles and/or co-insurance defined by the insurance coverage. As a result, 
publications that did not include the exact patient payment size but for example, only non-monetary 
price, opportunity costs and/or travel costs, or only an indicator of low/high patient payments, or no 
price at all, were excluded from the review.  
The completeness of the final list of relevant publications was checked based on a review of the 
reference lists of publications identified as relevant and based on suggestions by experts in the field. 
The  publications  selected  as  relevant  were  reviewed  to  identify  the  main  characteristics  of  the 
empirical micro-level models of demand for out-patient physician services. The study designs, and the 
methodology  used  to  obtain  the  empirical  data,  as  well  as  the  main  empirical  findings  were  also 
reviewed (even though the latter is not the main objective of this review). The results of the review 
were summarized in the form of tables that comprise categories related to: (1) general characteristics of 
the studies; (2) specifications of the demand modeling process; (3) methods of data collection and 
analysis; (4) major research findings. These groups of categories were taken into account to interpret 
the results of the literature review in view of the assessment of patient payments.  
 
3. Results and Discussion  
 
An initial list of 468 publications was obtained. In total 46 publications that meet the limitation and 
relevance criteria were included in the literature review. The results of the review are presented in this 
section in the form of tables which have a similar structure throughout the paper. The first column of 
each table provides a set of categories used to classify the publications. In the second column, the 
number and percentage of publications that fall into a given category is presented. The third column 
indicates the number of a given publication in the reference list. 
 
3.1. General Characteristics of the Selected Publications 
 
The overall characteristics of the publications included in the review are presented in Table 1. As 
indicated  in  this  table,  the  majority  of  publications  are  recently  published  (since  1995).  Most 
publications report empirical analysis of demand for physician services in the USA (labeled as North 
America  in  Table  1),  although  a  number  of  demand  studies  from  European,  African  and  Asian 
countries are also included in the review. Cross-country comparisons are lacking. The majority of the 
publications report data collected in household settings. Health care organizations are rarely used as a 
research setting.  
As indicated in Table 1, more than half of all publications directly aim to assess the impact of 
patient payments on the demand for out-patient physician services. The rest of the publications state Int. J. Environ. Res. Public Health 2010, 7                 
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that their direct aim is either to model demand for or use of out-patient physician services in general, or 
to  analyze  the  impact  of  health  insurance  on  the  use  of  these  services.  Modeling  the  choice  of 
physicians is seldom stated as a direct research aim. 
Table 1. Overall characteristics of the 46 publications included in the review. 
* Sum of publications in columns can be more than 46 as one article can be listed in more than one category; 
percentages in brackets are given for orientation purposes only (46 articles = 100%). 
 
3.2. Specificity of the Data Collection Process 
 
A summary of the data collection process reported in the 46 publications is provided in Table 2. The 
table suggests that the vast majority of publications use data collected in cross-sectional surveys and 
only few publications report experimental designs, such as controlled or natural experiments. In about 
half  of  the  publications,  sample  selection  is  based  on  specific  population  characteristics  because 
authors use existing datasets (e.g., from national surveys) and extract the sample according to research 
Characteristic 
of the publication 
Number of 
publications (%)* 
Publication 
reference number 
Year of publication 
2005–until present  11 (24)  [15,18,27,31,32,39,42-44,46,51] 
2000–2004  10 (22)  [19,23,26,30,41,48,50,52,54,55] 
1995–1999  7 (15)  [16,21,22,28,37,45,56] 
1990–1994  4 (9)  [13,29,36,47] 
1985–1989  7 (15)  [12,17,20,33,38,40,57] 
1984 and before  7 (15)  [14,24,25,34,35,49,53] 
Not clear  -  - 
Origin of the study 
Africa  7 (15)  [19,27-29,41,47,48] 
Asia  9 (20)  [12,15,16,22,37,42-44,46] 
Europe  12 (26)  [20,21,23,31,32,45,50-55] 
North America  18 (39)  [13,14,17,18,20,24-26,30,34-36,38-40,49,56,57] 
South America  1 (2)  [33] 
Australia and New Zealand  -  - 
Not clear  -  - 
Original research setting 
Households  24 (52) 
[12,13,15,17,19,24,26,27-29,33,36,38,40,41, 
43-48,51,54,56] 
Health care organizations  5 (11)  [12,16,36,42,53] 
Other  13 (28)  [14,17,18,20,23,34-37,50,52,55,57] 
Not clear  5 (11)  [22,25,32,39,49] 
Aim of the study 
To model demand/use of physician services   11 (24)  [15,17,19,25,26,29,34,43,46,53,56] 
To analyze the impact of health insurance   5 (11)  [18,21,30,32,39] 
To assess the impact of patient payments   28 (61) 
[13,14,16,20,22-24,27,28,31,33,35-38,40-42,44, 
47-52,54,55,57] 
To model the choice of provider   3 (7)  [12,27,45] 
Not clear  -  - Int. J. Environ. Res. Public Health 2010, 7                 
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interests  in  specific  population  group.  Nine  publications  specify  that  they  used  a  random  sample 
selection and another ten publications use stratified or cluster random selection.  
Table  2.  Specificity  of  the  data  collection  reported  in  the  46  publications  included  in  
the review. 
Characteristics 
of the data collection 
Number of 
publications (%)*  
Publication 
reference number 
Study design 
Controlled experiment   4 (9)  [13,26,38,40] 
Natural experiment  6 (13)  [19-21,23,51,52] 
Panel or pooled cross-section  13 (28)  [14,15,18,30,32,34-37,49,54,55] 
Cross-sectional study  23 (50)  [12,16,17,22,24,25,27-29,31,33,39,41-48,53,56, 57] 
Not clear  -  - 
Study population 
All consumer groups   10 (22)  [17,19,26,29,31,32,38,40,45,57] 
Specific age group (e.g., children, adults)   7 (15)  [13,15,22,25,34,44,56] 
Specific gender group (male, female)  2 (4)  [24,36] 
Specific  social  group  (e.g.,  poor,  rural, 
insured) 
14 (30)  [12,14,18,20,21,23,30,35,37,39,46,49,52,54,55] 
Patients only or those with health problems  12 (26)  [16,27,28,33,34,36,41,42,44,48,53] 
Not clear  1 (2)  [50] 
Sample selection 
At random  9 (20)  [13-17,36,47,51,54] 
Stratified random  10 (22)  [12,19,24,27,29,38,40,41,46,57] 
Convenient sample  12 (26)  [13,20,22,28,30,35,37,44,48,49,53,55] 
Specific group (e.g., workers, poor, pregnant)  3 (7)  [21,26,39] 
Not clear  12 (26)  [23,25,31-34,36,43,45,50,52,56] 
Sample size 
Less than 1000 respondents  8 (17)  [12,22,24,25,27,34,42,44] 
1000-10,000 respondents  24 (52)  [13-16,18,21,28,29,32,33,36,38-41,46-50,54,56,57] 
More than 10,000 respondents  12 (26)  [19,20,23,26,30,31,35,37,43,51,53,55] 
Not clear  2 (4)  [17,52] 
Response rate 
50%–70%  1 (2)  [42] 
More than 70%  4 (9)  [15,24,29,38] 
Not reported  41 (89)  [12-14,16-23,25-28,30-37,39-41,43-57] 
Methods of data collection 
Face-to-face interview  7 (15)  [17,19,24,27,29,41,50] 
Telephone interview  1 (2)  [50] 
Patients records, administrative files, claims  19 (41)  [13-18,20,21,23,30,34-38,40,52,53,55] 
Existing dataset (e.g., national surveys)  20 (43)  [12,13,22,25,26,28,33,36,39,43-47,51,54,56,57] 
Questionnaire   5 (11)  [38,40-42,50] 
Not clear  1 (2)  [49] 
* Sum of publications in columns can be more than 46 as one article can be listed in more than one category; 
percentages in brackets are given for orientation purposes only (46 articles = 100%). 
 
Table 2 also suggests that the sample size is usually large, i.e., more than 1,000 or even more than 
10,000 respondents. However, the response rate is rarely reported. Only a few publications provide Int. J. Environ. Res. Public Health 2010, 7                 
 
 
2714
information  about  the  response  rate  and  analyze/discuss  potential  biases  due  to  a  selective  
non-response  rate.  When  the  publications  report  own  data  collection,  the  most  common  methods 
applied are either interviews or questionnaires.  
3.3. Specificity of the Data Analysis   
The characteristics of the data analysis and demand modeling reported in the selected publications 
are  presented  in  Table  3.  Almost  all  publications  included  in  the  review  are  based  on  a  revealed 
preferences approach (i.e., data about past consumer behavior). Only one publication reports a stated 
preferences approach based on statements of consumers about their hypothetical (future) behavior.  
Table 3. Specificity of the analysis reported in the 46 publications included in the review. 
Characteristics 
of the demand modelling 
Number of 
publications (%)* 
Publication 
reference number 
Overall approach 
Based on revealed preferences  45 (98)  [12-41,43-57] 
Based on stated preferences  1 (2)  [42] 
Mixed approach  -  - 
Not clear  -  - 
Nature of the dependent variable 
Probability of visiting a physician  22 (48) 
[13,15,16,19,21,24,25,29,30,32,37,39,40,42,44,45,47,
49,51,53,55,57] 
Number of visits to physician  22 (48)  [13,14,17,18,20,23-26,30,31,34-37,49-54,56] 
Expenditure on physician visits  8 (17)  [18,30,36,39,40,54,55,57] 
Number/cost of episodes of treatment   3 (7)  [13,37,38] 
Type of provider chosen   13 (28)  [12,19,22,24,27-29,33,41,43,45,46,48] 
Not clear  -  - 
Independent and control variables 
Size of patient payments (direct) **  39 (85)  [12-21,23,24,26,27,29-33,35-44,47,46,49,50,52-57]  
Other payments (e.g., indirect, travel, waiting)  19 (41)  [12,17-19,22,24,25,29,31,34,41-43,45-47,48,56,57] 
Provider characteristics (e.g., location, quality)  17 (37)  [12,17,18,22,25,29,31,33,34,36,41-44,46,48,53] 
Consumer demographic features  46 (100)  [12-57] 
Consumer health status   33 (72)  [12,13,15-17,22,24-27,29-34,36,38-46,50,51,53-57] 
Consumer socio-economic features  40 (87)  [12-15,17,19,20,22,23,25-27,29-34,36-57] 
Consumer family features   28 (61)  [14,15,17,20-23,25,26,29,36-44,46-49,51,54-57] 
Consumer insurance status  17 (37)  [12,16,24-26,29-31,34,36,37,39,46,52,54-56] 
Consumer behavioral habits   5 (11)  [15,32,45,50,51] 
Attitudes/perceptions   2 (4)  [24,53] 
Quality of care perception  6 (13)  [25,27,41,42,48,54] 
Availability of informal providers  1 (2)  [15] 
Prices of other goods (e.g., food, services)  1 (2)  [43] 
Not clear  1 (2)  [28] Int. J. Environ. Res. Public Health 2010, 7                 
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Table 3. Cont. 
Stages in the modelling process 
One stage modelling  28 (61)  [12-16,18,21-25,27,28,31-33,36,37, 
41-44,46,47,50,52,53,56] 
Multiple stages modelling  18 (39)  [19,26,29,30,36,39,40,45,48,51,54,55,57] 
Not clear  -  - 
Analytical model 
Least squares (OLS/2SLS/GLS/RE/FE/DiD)  18 (39)  [13,14,18,20,23,25,30,34,36-38,40,49,52-55,57]  
Multinomial/Nested/Conditional Logit  13 (28)  [12,19,22,24,27-29,33,41,43,45,46,48] 
Binary Logit/Probit  15 (33)  [13,15,21,25,30,36,37,39,40,44,47,51,53,55,57] 
Tobit  2 (4)  [24,53] 
Count data model  7 (15)  [17,26,31,50,51,54,56] 
Duration model  3 (7)  [15,16,42] 
ANOVA, ACONOVA  2 (4)  [35,40] 
GLM  2 (4)  [39,55] 
GMM  1 (2)  [50] 
Non-parametric estimation  1 (2)  [32] 
Not clear  -  - 
Other statistical methods 
Simulation methods  13 (28)  [16,19,26,29-31,33,38,41,43-45,48] 
Descriptive statistics  32 (70)  [12,13,15-20,22,23,25,27,29-31,32, 
36-39,41,42,44,46,48,49,51-55,57] 
Chi-square, T or F-test  11 (24)  [20,21,23,26,27,35,39,40,45,51,52] 
Not reported  5 (11)  [14,28,34,47,56] 
Goodness-of-fit statistics 
Reported   33 (72)  [13-16,18,19,23-27,29,31,34-38,41,42,44-49,51-55, 
57] 
Not reported  13 (28)  [12,17,20-22,28,30,32,33,39,40,43,56] 
*  Sum of publications in columns can be more than 46 as one article can be listed in more than one category; percentages 
in brackets are provided for orientation purposes only (46 articles = 100%); ** Several articles included in the review 
used indirect specification of the user fees. 
 
More than half of the publications take the probability of visiting a physician or the number of visits 
to physician as a dependent variable. In all publications, the size of patient payments is included either 
as an independent variable (in case of a flat-rate co-payment fee) or indirectly as a level of deductibles 
and/or co-insurance, since this was one of the relevance criteria for the selection of publications for 
this review. In total 19 publications report models where other (indirect) payments (e.g., travelling and 
waiting time) are also taken into account. Consumer demographic and socio-economic features, as well 
as health status are included as independent (explanatory) variables in the majority of the publications. 
One third of the publications incorporate provider characteristics, such as quality and location.  
As indicated in Table 3, most publications use a type of non-linear regression for data analysis (e.g., 
a type of logit, probit, tobit or count data regression). Linear (i.e., ordinary least-square) regression is 
relatively less often used. In some cases, two-part or hurdle models are employed, with the first stage 
formed by the decision to see a physician (e.g., by probit or logit regression) while in the second stage, 
the  number  of  visits  to  the  physician  is  analyzed  (e.g.,  by  least  square  regression  or  count  data 
specification). About a quarter of all publications report simulation methods as an analytical technique. Int. J. Environ. Res. Public Health 2010, 7                 
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Most publications report other statistical results, such as descriptive statistics, as well as goodness-of-
fit statistics.    
3.4. Major Findings Reported in the Selected Publications 
The main findings of the empirical demand analyses reported in the 46 publications as well as the 
discussion of their reliability, validity and generalizability are summarized in Table 4. More than half 
of the publications find that the impact of price (i.e., the patient payment level) on the quantity of  
out-patient physician services demanded is statistically significant. The price elasticity is reported in 
two thirds of the publications. Its most usual value is less than 0.50, i.e., relatively low price elasticity. 
However, 3 publications that report demand analyses for developing countries, indicate higher price 
elasticity: between 0.50 and 1, and/or higher than 1. 
More than half of the publications report statistically significant determinants of the price elasticity 
of demand for out-patient physician services. Consumer income is overall the most important factor 
influencing  the  price  elasticity,  followed  by  characteristics  of  the  provider  (such  as  quality  and 
location) and the availability of alternative health care services. One publication reports that the non-
monetary price factors are also significant determinants of price elasticity. Some publications report 
that price elasticity depends on the price range, i.e., it is higher at the lower price levels and vice versa. 
Table 4. Major findings reported in the 46 publications included in the analysis. 
Summary of  
major findings 
Number of 
publications (%)*  
Publication  
reference number 
Changes in quantity demanded due to changes in price (i.e., patient payment) 
Significant in general  30 (65)  [13,16,18,20,22,27-35,36,38,40,41,43,44,46-49,52-57] 
Significant for certain parameters or groups  6 (13)  [19,23-25,37,39] 
Statistically insignificant  4 (9)  [12,15,21,51] 
Not clear  6 (13)  [14,17,26,42,45,50] 
Not reported  -  - 
Price elasticity of demand (average value reported) 
Less than 0.10  8 (17)  [15,17,18,23,24,32,34,54] 
0.10–0.50  16 (35)  [16,25,26,28,31,34,36,38-40,43,44,46,52,55-57] 
0.51–0.99  3 (7)  [33,47,48] 
1 or higher  2 (4)  [22,47] 
Not clear  7 (15)  [13,14,19,20,27,35,41] 
Not reported  10 (22)  [12,21,29,30,37,42,45,49,50,53] 
Significant determinants of price elasticity of demand  
Consumer income  18 (39)  [14,19,22,23,25,27,33,34,36,40,42-48,52] 
Consumer demographic features  5 (11)  [20,23,42,47,53] 
Consumer health status  5 (11)  [16,20,38,42,57] 
Opportunity costs, time  1 (2)  [45] 
Provider characteristics (e.g., services, quality)  14 (30)  [13,16,19,20,25,27,31,34,41,42,45,46,54,55] 
Insurance status (type of coverage)  2 (4)  [39,54] 
Availability/price of other services/goods  8 (17)  [18,23,31,33,35,43,45,48] 
Magnitude of service price  3 (7)  [26,42,54] 
Not reported  12 (26)  [12,17,21,26,28-30,32,37,50,51,53,56] Int. J. Environ. Res. Public Health 2010, 7                 
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Table 4. Cont. 
Significant determinants of demand other than price (i.e., other than patient payments) 
Consumer income  15 (33)  [12-15,19,24,25,27,29,34,36,40,46,54,57] 
Consumer demographic features   26 (57)  [13,15-17,22,25,27,29,31,35,37-39,41-49,50,53,55-57] 
Consumer social features   11 (24)  [15,22,25,29,31,33,37,53,54,56,57] 
Consumer health status   21 (46)  [12,15-17,24,27,29,30,36,38,39,43-46,50,51,53-57] 
Consumer family features   9 (20)  [22,25,27,39,41,47,54,56,57] 
Consumer insurance status  6 (13)  [16,29,36,39,50,59] 
Payments for other health care services   2 (4)  [12,18] 
Non-monetary expenses (opportunity costs)  12 (26)  [17,22,24,31,33,42-46,48,56,57] 
Provider characteristics (e.g., services, quality)  11 (24)  [17,22,25,29,31,34,41-43,48,53,54] 
Availability of other health care services  2 (4)  [15,45] 
Not reported  7 (15)  [20,21,23,26,28,32,52] 
Validity, reliability and generalizability of the results 
Reliability is clear  19 (41)  [13,15,18,23,29-31,38-40,46,47,48,50,52-55,57] 
Reliability is uncertain  22 (48)  [12,14,16,17,19-21,24-27,30,32-37,41,42,44,45,51] 
Reliability is not analyzed   5 (11)  [22,28,43,49,56] 
Validity is clear  17 (37)  [15,16,23,26,27,31,36,38,41,42,46,47,51,52,54,55,57] 
Validity is uncertain  29 (63)  [12-14,17-22,24,25,28-30,32-35,37,39,40,43-45, 
47-49,50,53,56] 
Validity is not analyzed  -   - 
Generalizability is clear  7 (15)  [12,16,29,38,40,42,57] 
Genelizability is uncertain  19 (41)  [14,15,18,21-24,27,28,36,37,39,41,46,47,51,52,55] 
Generalizablity is not analyzed  20 (43)  [13,17,19,20,25,26,30-35,43-45,48-50,53,54,56] 
*  Sum of publications in columns can be more than 46 as one article can be listed in more than one category; 
percentages in brackets are given for orientation purposes only (46 articles = 100%). 
 
In addition to price, several other  factors emerge as important determinants of the demand for  
out-patient  physician  services  in  most  or  several  publications.  These  include  consumers’  
socio-economic and demographic characteristics (e.g., age, gender, education, income), time-related 
payments by consumers, quality and location of service provision, and the price of alternative health 
care services.   
At the bottom of Table 4, the publications are classified according to the validity, reliability and 
generalizability of the results. A study is considered reliable if the methods of data collection and 
analysis are well defined and potentially repeatable, and when multiple models or multiple samples 
produce comparable results. Based on this definition, 19 publications among all publications clearly 
state the methods of data collection and analysis used, and thus, present a reliable demand analysis. 
The reliability of the analyses in the rest of the publications is uncertain. Measures of validity included 
the level of consistence of the obtained results with the stated study hypothesis (theoretical validity), 
convergence  with  the  results  reported  in  other  publications  (convergent  validity)  and  indicated 
attempts to address predictive power of the results (predictive validity). Based on these criteria, 37% of 
the  publications  report  evidence  that  confirms  certain  aspects  of  validity,  namely  theoretical, 
convergent  or  predictive  validity  of  the  findings.  Nevertheless,  predictive  validity  is  a  relatively 
infrequent subject of discussion. The generalizability of the results is clear in 15% of the publications.   
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4. Discussion 
The results of the systematic literature review reported in the previous section indicate a rising 
research interest in empirical micro-level models of demand for out-patient physician services where 
the size of patient payment is included either directly as an independent variable (when a flat-rate  
co-payment fee) or indirectly as a level of deductibles and/or co-insurance defined by the insurance 
coverage. However, this research is not solely  driven by a direct interest in the impact of patient 
payment schemes. The empirical models reviewed in this paper are also developed to identify relevant 
determinants of demand for and use of out-patient physician services. Such determinants are important 
for example when identifying tools for controlling the health care expenditures, which is also a highly 
relevant policy question [50,58].    
4.1. The Approach to Modeling   
The  prevailing  approach  in  modeling  demand  for  out-patient  physician  services  is  the  revealed 
preferences approach using data on past consumer behavior. This is probably because the majority of 
publications reviewed, present analyses based on existing datasets where stated preference data are not 
available. Utilization of existing datasets is comparatively inexpensive and less time-consuming, but 
the datasets might lack relevant information (e.g., on social and health characteristics of the study 
population) that limits the validity of the results. Another consequence of using existing datasets is that 
it is impossible to estimate response rates and analyze the reasons for non-response together with its 
potential  bias  on  the  interpretation  of  the  results.  Additionally,  ex-post  evaluation  of  consumer 
behavior does not provide exact information about the motivation of this behavior and therefore, it 
does not allow tracking all demand determinants [59]. Thus, causal relations between patient payment 
policies and the behavioral responses of consumer are difficult to establish.   
The stated preference approach to the analysis of demand for out-patient physician services could 
help  to  overcome  these  pitfalls  but  so  far,  is  rarely  applied.  The  techniques  for  collecting  stated 
preference data (e.g., discrete-choice experiment and contingent valuation) are relatively new and they 
are often criticized for their potentially low predictive validity [60-62]. This could explain why we 
found only one application of the stated preference approach for modeling demand for out-patient 
physician  services.  However,  the  stated  preference  approach  has  an  important  strength.  It  allows 
experimentation with policy designs (including patient payment policy) without the need to implement 
or change this policy. In some instances, actual experimentation with different policy designs might be 
unethical  and  socially  unacceptable  (e.g.,  experimentation  with  expansion  and  reduction  of  fee 
magnitudes), or might be impossible if policy is still not implemented. Therefore, it is not surprising 
that we found only few publications that report experimental designs for data collection. 
Even  when  actual  experimentation  is  possible,  data  on  actual  consumer  behavior  might  be 
interwoven with problems related to co-variation between service attributes (e.g., price and quality) as 
well as problems related to self-selection and generalization [63]. Individuals who decide for a certain 
type of behavior are not the random sample of the entire population. Although there are methods to 
account and correct for the self-selection bias, none of them is completely satisfactory and some of 
them  lead  to  outcomes  that  are  decidedly  disputable  [63].  These  limitations  to  the  actual Int. J. Environ. Res. Public Health 2010, 7                 
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experimentation  with  policy  design  necessitate  the  application  of  stated  preference  techniques  in 
empirical demand modeling. Furthermore, exploration of mixed approaches, i.e., the combination of 
stated and revealed preferences methods, to compare actual consumer behavior with statements about 
this  behavior  (see  [64])  is  of  particular  importance  for  demand  modeling.  For  example,  a  mixed 
approach may be used where a population survey that contains stated preferences questions is followed 
by a validation experimental stage where a part of the population is included.    
4.2. Variables Included in Demand Models     
The majority of empirical models of demand for out-patient physician services reviewed in this 
paper,  account  for  relevant  determinants  of  demand,  such  as  socio-demographic  characteristics  of 
consumers,  direct  and  indirect  (e.g.,  time-related)  payments  by  consumers,  some  providers 
characteristics  (such  as  quality  and  location),  and  the  price  of  alternative  health  care  services. 
However, we did not find studies that investigate in detail the possible influence of provider behavior 
on consumer demand for out-patient physician services. In particular, supply-side factors relevant to 
the evaluation of patient payment polices (such as the impact of provider reimbursement schemes and 
the involvement of providers in the collection of patient payments) are not included in the empirical 
demand models reviewed. Some publications (e.g., [52]) discuss the possibility of supplier-induced 
demand as a result of the provider reimbursement scheme applied. Nevertheless, the empirical models 
of demand presented in these and other publications are based on data from a single country where 
most supply-side factors lack variability and cannot be analyzed.   
In addition to this, not all consumer and patient payment characteristics relevant to the evaluation of 
patient payment policies are considered in the empirical models of demand reviewed. For example, 
some consumer-specific factors (such as attitudes, experience and culture), which effect on demand is 
broadly recognized [6,7], are overall lacking in these demand models. Furthermore, informal patient 
payments are not considered in any of the publications reviewed. The inclusion of these additional 
consumer and patient payment characteristics in demand analyses can be crucial because cultural and 
attitudinal differences among consumers, as well as the level of informal patient payments, may cause 
different reactions to changes in the patient payment schemes [65]. While from a theoretical point of 
view these might be important determinants of demand, such data are usually not readily available in 
existing datasets (as discussed above) or are difficult to collect in case of informal payments [8].   
4.3. The Empirical Results     
Although the analysis of the empirical results reported in the publications that we reviewed, is not 
the primary objective of this paper, the overview of these results (see Table 4) suggests some relevant 
discussion points, namely  with regard to price  elasticity and its determinants, and other non-price 
determinants of demand.    
Overall, the size of patient payments emerges as an important determinant of demand for out-patient 
physician services. However, there is a great variety in modeling approaches and inconsistencies of 
findings  regarding  the  impact  of  price.  In  general,  the  price-elasticity  of  demand  for  out-patient 
physician services is higher in case of lower income, higher patient payments and when alternative 
health care services exist. Some publications indicate that price significantly influences the quantity of Int. J. Environ. Res. Public Health 2010, 7                 
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services  demanded,  while  others  find  this  influence  statistically  insignificant.  Moreover,  the 
comparison of the results shows that the values of the price-elasticity reported are rather controversial 
ranging from very high (higher than 1) to very low (lower than 0.10). This could be explained by the 
considerable differences in settings, study populations and analytical methods used in the demand 
analyses. Empirical demand analyses in other areas of the health care sector (namely hospital services) 
also  indicate  that  the  analytical  method  could  be  an  essential  factor  when  analyzing  
price-elasticity [36]. Moreover, only few publications report high price elasticity (higher than 0.5) and 
they  are  based  on  data  from  low-income  countries,  which  may  explain  the  difference  with  
price-elasticity  reported  in  other  studies.  It  should  be  also  acknowledged  that  not  all  publications 
included in our review, address the problem of endogeneity, and prices endogeneity in particular [50]. 
It may be that insurance coverage, major price changes as well as unobserved preferences, for example 
due to unmeasured attitudes, experience and culture, influence both demand and prices, and cause the 
inconsistency  in  price-elasticity  estimates  mentioned  above.  To  be  able  to  correct  for  this,  an 
instrumental variable procedure and generalized method of moments could be used [66-69]. Given the 
above  considerations,  it  is  difficult  to  conclude  whether  the  price  impact  in  case  of  out-patient 
physician services is unambiguous and whether the variations in price-elasticity reported in different 
publication are  genuine. This creates uncertainty  regarding the relevance of the existing empirical 
micro-level  models  of  demand  for  out-patient  physician  services  for  the  evaluation  of  patient  
payment policies.  
Despite  the  methodological  limitations,  the  existing  empirical  evidence  on  price-elasticity  of 
demand for out-patient physician services and its determinants (primarily income), has an important 
implication.  They  indicate  that  the  patient  payments  might  have  certain  potential  to  influence 
consumers’  decision  whether  to  use  these  services,  especially  among  low-income  groups.  If  the 
demand  for  out-patient  physician  services  in  a  given  country  or  in  a  specific  (income)  group,  is 
characterized  by  a  high  price  elasticity,  the  implementation  of  patient  payments  may  have  a 
considerable effect on overall efficiency and equity in the provision of such services. For this reason, 
an  adequate  demand  analysis  is  essential  for  the  appropriate  design  of  patient  payments  and  the 
exemption mechanism that should accompany them [1,47,48].   
Other  possible  determinants  of  demand  for  out-patient  physician  services  in  the  publications 
reviewed  include  consumer  features,  time-related  payments  by  consumers,  the  price  of  alternative 
health  care  services  and  quality  of  services  provided.  Although  not  all  publications  confirm  the 
significance of all factors, their potential effects could also be relevant to policy making. For example, 
when implementing patient payments, health policy makers should take into account non-monetary 
costs for the population (e.g., waiting and travelling time) when using health care services. In case 
these costs are high, consumers could be discouraged from seeking out-patient physician services even 
when provided free-of-charge at the point of utilization [44,45]. At the same time, the location of  
out-patient physician services in reachable distance could make the introduction or increase of patient 
payments for these services more acceptable to the population.   
The quality of out-patient physician services provided under patient payments also needs to be 
considered. In particular, monetary payments could have a less discouraging impact when they are 
followed by quality improvements, such as increased range of services, availability of necessary drugs, 
and quality of consultations [41]. Quality parameters could have an impact on price responsiveness, Int. J. Environ. Res. Public Health 2010, 7                 
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although authors [19,42,48] do not completely agree on the magnitude of this impact. The differences 
in  conclusions  could  be  attributed  to  diverse  assumptions  about  quality  parameters  and  their 
measurements, as well as to different attitudes within the population studied. Therefore, the importance 
of various quality parameters for different categories of health care users, as well as the measures of 
quality from the consumer perspective, need to be taken into account in further research related to the 
evaluation of patient payment policies.    
5. Conclusions  
It can be concluded from the review that integrated models of demand for out-patient physician 
services that  can be used for the evaluation of  patient payment policies are lacking. Hitherto, the 
empirical  research  does  not  offer  a  universal  methodology  for  modeling  demand  for  out-patient 
physician services with clear evidence on reliability and validity. The empirical research also fails to 
offer  policy-makers  a  strategy  for  developing  a  country-specific  model  of  demand  for  out-patient 
physician  services  suitable  for  the  evaluation  of  patient  payment  policies  in  their  countries.  In 
particular, theoretically important factors (such as provider behavior, consumer attitudes, experience 
and  culture,  and  informal  patient  payments)  are  not  considered.  Although  we  recognize  that  it  is 
difficult to measure these factors and to incorporate them in the demand models, it is apparent that 
there is a gap in research necessary for the construction of an effective patient payment scheme. This 
gap in research can explain to a certain extent the limited number of policy analyses prior to the 
implementation of patient payment schemes or their subsequent amendments.    
Based  on  the  main  findings  in  this  paper,  several  recommendations  for  research  and  health  
policy-making could be outlined. To be useful for the analysis of patient payment policies, the model 
of consumer demand for out-patient physician services could take into account the exiting empirical 
analyses  (e.g.,  [70,71]).  However,  it  should  also  seek  to  integrate  the  level  of  informal  patient 
payments (where relevant) and the behavior of health care providers. The model of demand should 
also account for the potential impact of other external factors (such as consumer attitudes, experience 
and culture).  
Lack  of  empirical  evidence  relevant  to  the  construction  of  an  effective  and  equitable  patient 
payment mechanism might have undesirable consequences in the health care sector. Extremely high 
patient  payments  could  prevent  consumers  from  using  health  care  services  that  they  really  need 
resulting in a deterioration of population health. Alternatively, too low patient payments could fail to 
reduce excess demand for health care and to generate additional health care revenue. An adequate 
demand model  could facilitate the design of patient payment mechanisms although its  application 
would be to a great extent dependent on the vision and interests of health policy-makers.  
Acknowledgements 
This  research  was  undertaken  with  support  from  the  European  Commission  under  the  7th 
Framework Programme, Theme 8 Socio-economic Sciences and Humanities. Project ASSPRO CEE 
2007 (Grant Agreement no. 217431). The content of the publication is the sole responsibility of the 
authors and it in no way represents the views of the Commission or its services.   Int. J. Environ. Res. Public Health 2010, 7                 
 
 
2722
References  
1.  Ros, C.C.; Groenewegen, P.P.; Delnoij, D.M.J. All rights reserved, or can we just copy? Cost 
sharing arrangements and characteristics of health care systems. Health Policy 2005, 52, 1-13. 
2.  Collins, D.; Quick, J.D.; Musau, S.; Kraushaar, K.; Hussein, I. The fall and rise of cost sharing in 
Kenya: the impact of phased implementation. Health Policy 1996, 11, 52-63. 
3.  Saltman, R.; Figueras, J. European Health Care Reform: Analysis of Current Strategies; World 
Health Organization: Copenhagen, Denmark, 1997. 
4.  Akashi, H.; Yamada, T.; Huot, E.; Kana, L.K.; Sugimoto, T. User fees at a public hospital in 
Cambodia:  effects  on  hospital  performance  and  provider  attitudes.  Soc.  Sci.  Med.  2004,  24,  
1018-1029. 
5.  Smith, P. User charges  and priority setting in health care: balancing  equity and efficiency. J. 
Health Econ. 2005, 24, 1018-1029. 
6.  Dalhlgren,  G.;  Whitehead,  M.  A  framework  for  assessing  health  systems  from  the  public 
perspective: The ALPS approach. Int. J. Health Serv. 2007, 37, 363-378. 
7.  Gardiol, L.; Geoffard, P.-Y.; Grandchamp, C. Separating selection and incentive effects in health 
insurance: an econometric study of Swiss health insurance claims data. In Insurance Economics: 
Recent Advances, Insurance Economics Recent Advances ed.; Chiappori, P.-A., Gollier, C., Eds.; 
MIT Press: Cambridge, MA, USA, 2005.  
8.  Gaal, P.; Evetovits, T.; McKee, M. Informal payment for health care: evidence from Hungary. 
Health Policy 2006, 77, 86-102. 
9.  Lewis,  M.  Informal  payments  and  the  financing  of  health  care  in  developing  and  transition 
coutries. Health Aff. 2007, 26, 984-997. 
10.  Ensor, T.  Informal payments for health care in transition economies. Health Policy 2004, 58,  
237-246. 
11.  Lewis, M. Who is Paying for Health Care in Eastern Europe and Central Asia? The World Bank: 
Washington, DC, USA, 2000. 
12.  Akin, J.S.; Griffin, C.C.; Guilkey, D.K.; Popkin, B.M. The Demand  for Primary Health Care 
Services in the Bicol Region of the Philippines. Econ. Dev. Cult. Change 1986, 34, 755-782. 
13.  Anderson, G.M.; Brook, R.; Williams, A. A Comparison of Cost-Sharing versus Free Care in 
Children: Effects on the Demand for Office-Based Medical Care. Med. Care 1991, 29, 890-898. 
14.  Beck, R.G. The Effects of Co-Payment on the Poor. J. Hum. Resour. 1974, 9, 129-142. 
15.  Bessho, S.; Ohkusa, Y. When do people visit a doctor? Health Care Manage. Sci. 2006, 9, 5-18. 
16.  Bhattacharya, J.; Vogt, W.B.; Yoshikawa, A.; Nakahara, T. The Utilization of Outpatient Medical 
Services in Japan. J. Hum. Resour. 1996, 31, 450-476. 
17.  Cauley, S.D. The Time Price of Medical Care. Rev. Econ. Stat. 1987, 69, 59-66. 
18.  Cecil, W.; Barnes, J.; Shea, T.; Coultrer, S. Relationship of the use and costs of physician office 
visits and prescription drugs to travel distance and increases in member cost share. J. Manag. 
Care Pharm. 2006, 12, 665-676. 
19.  Chawla, M.; Ellis, R.P. The impact of financing and quality changes on health care demand in 
Niger. Health Policy Plann. 2000, 15, 76-84. Int. J. Environ. Res. Public Health 2010, 7                 
 
 
2723
20.  Cherkin, D.C.; Grothaus, L.; Wagner, E.H. The Effect of Office Visit Copayments on Utilization 
in a Health Maintenance Organization. Med. Care 1989, 27, 1036-1045. 
21.  Chiappori, P.A.; Durand, F.; Geoffard, P.Y. Moral hazard and the demand for physician services: 
First lessons from a French natural experiment. Eur. Econ. Rev. 1998, 42, 499-511. 
22.  Ching, P. User fees, demand for children’s health care and access across income groups: The 
Philippine case. Soc. Sci. Med. 1995, 41, 37-46. 
23.  Cockx, B.; Brasseur, C. The demand for physician services. Evidence from a natural experiment. 
J. Health Econ. 2003, 22, 881-913. 
24.  Coffey,  R.M.  The  Effect  of  Time  Price  on  the  Demand  for  Medical-Care  Services.  J.  Hum. 
Resour. 1983, 18, 407-424. 
25.  Colle, A.D.; Grossman, M. Determinants of Pediatric Care Utilization. J. Hum. Resour. 1978, 13, 
115-158. 
26.  Deb, P.; Trivedi, P.K. The structure of demand for health care: latent class versus two-part models. 
J. Health Econ. 2002, 21, 601-625. 
27.  Dong,  H.;  Gbangou,  A.;  De  Allegri,  M.;  Pokhrel,  S.;  Sauerborn,  R.  The  differences  in 
characteristics  between  health-care  users  and  non-users:  implication  for  introducing  
community-based health insurance in Burkina Faso. Eur. J. Health Econ. 2008, 9, 41-50. 
28.  Dow, W.H. Flexible Discrete Choice Demand Models Consistent with Utility Maximization: An 
Application to Health Care Demand. Am. J. Agr. Econ. 1999, 81, 680-685. 
29.  Ellis, R.P.; McInnes, D.K.; Stephenson, E.H. Inpatient and outpatient health care demand in Cairo, 
Egypt. Health Econ. 1994, 3, 183-200. 
30.  Escarce, J.J.; Kapur, K.; Joyce, G.F.; van Vorst, K.A. Medical care expenditures under gatekeeper 
and point-of-service arrangements. Health Serv. Res. 2001, 36, 1037-1057. 
31.  Fabbri, D.; Monfardini, C. Rationing the public provision of healthcare in the presence of private 
supplements: Evidence from the Italian NHS. J. Health Econ. 2009, 28, 290-304. 
32.  Gerfin,  M.;  Schellhorn,  M.  Nonparametric  bounds  on  the  effect  of  deductibles  in  health  care 
insurance on doctor visits—Swiss evidence. Health Econ. 2006, 15, 1011-1020. 
33.  Gertler, P. Are user fees regressive? The welfare implications of health care proposals in Peru. J. 
Econometrics 1987, 36, 67-88. 
34.  Goldman, F.; Grossman, M. The Demand for Pediatric Care: An Hedonic Approach. J. Polit. 
Econ. 1978, 86, 259-280. 
35.  Helms,  J.;  Newhouse,  J.P.;  Phelps,  C.E.  Copayments  and  Demand  for  Medical  Care:  The 
California Medicaid Experience. Bell J. Econ. 1978, 9, 192-208. 
36.  Hunt-McCool, J.; Kiker, B.; Ng, Y.C. Estimates of the demand for medical care under different 
functional forms. J. Appl. Econom. 1994, 9, 201-218. 
37.  Jung,  K.-T.  Influence  of  the  introduction  of  a  per-visit  copayment  on  health  care  use  and 
expenditures: the Korean experience. J. Risk Insur. 1998, 65, 33-56. 
38.  Keeler,  E.B.;  Rolph,  J.E.  The  demand  for  episodes  of  treatment  in  the  health  insurance 
experiment. J. Health Econ. 1988, 7, 337-367. 
39.  Lu, C.; Frank, R.G.; Mcguire, T.G. Demand response to cost sharing under managed health care. 
Contemp. Econ. Policy 2009, 27, 1-15. Int. J. Environ. Res. Public Health 2010, 7                 
 
 
2724
40.  Manning, W.G.; Newhouse, J.P.; Duan, N.; Keeler, E.B.; Leibowitz, A. Health Insurance and the 
Demand for Medical Care: Evidence from a Randomized Experiment. Am. Econ. Rev. 1987, 77, 
251-277. 
41.  Mariko, M. Quality of care and the demand for health services in Bamako, Mali: the specific roles 
of structural, process, and outcome components. Soc. Sci. Med. 2003, 56, 1183-1196. 
42.  Mataria,  A.;  Luchini,  S.;  Daoud,  Y.;  Moatti,  J.-P.  Demand  assessment  and  price-elastisity 
estimation  of  quality-improved  primary  health  care  in  Palestine:  a  contribution  from  the 
contingent valuation method. Health Econ. 2007, 16, 1051-1068. 
43.  Meyerhoefer, C.D.; Sahn, D.E.; Younger, S.D. The joint demand for health care, leisure, and 
commodities: Implications for health care finance and access in Vietnam. J. Devel. Stud. 2007, 43, 
1475-1500. 
44.  Pokhrel,  S.;  Hidayat,  B.;  Flessa,  S.;  Sauerborn,  R.  Modelling  the  effectiveness  of  financing 
policies to address underutilization of children’s health services in Nepal. B. World Health Org. 
2005, 83, 338-344. 
45.  Puig-Junoy, J.; Saez, M.; Martinez-Garcia, E. Why do patients prefer hospital emergency visits? A 
nested logit analysis for patient-initiated contacts. Health Care Manage. Sci. 1998, 1, 39-52. 
46.  Qian, D.; Pong, R.W.; Yin, A.; Nagarajan K.V.; Meng, Q. Determinants of health care demand in 
poor, rural China: the case of Gansu Province. Health Policy Plann. 2009, 24, 1-11. 
47.  Saeuerborn, R.; Nougtara, A.; Latiemer, E. The elasticity of demand for health care in Burkina 
Faso: differences across age and income groups. Health Policy Plann. 1994, 9, 185-192. 
48.  Sahn, D.E.; Younger, S.D.; Genicot, G. The demand for health care services in rural Tanzania. 
Oxford B. Econ. Stat. 2003, 65, 241-259. 
49.  Scheffler,  R.M.  The  United  Mine  Workers’  Health  Plan:  An  Analysis  of  the  Cost-Sharing 
Program. Med. Care 1984, 22, 247-254. 
50.  Schellhorn, M. The effect of variable health insurance deductibles on the demand for physician 
visits. Health Econ. 2001, 10, 441-456. 
51.  Schreyogg, J.; Grabka, M. Copayments for ambulatory care in Germany: A natural experiment 
using a difference-in-difference approach. Eur. J. Health Econ. 2010, 11, 331-341. 
52.  van  de  Voorde,  C.;  van  Doorslaer,  E.;  Schokkaert,  E.  Effects  of  cost-sharing  on  physician 
utiliaztion  under  favorable  conditions  for  supplier-induced  demand.  Health  Econ.  2001,  10,  
457-471. 
53.  van der Gaag, J.; van de Ven, W. The Demand for Primary Health Care. Med. Care 1978, 16,  
299-312. 
54.  Van Vliet, R.C.J.A. Effects of price and deductibles on medical care demand, estimated from 
survey data. Appl. Econ. 2001, 33, 1515-1524. 
55.  Van  Vliet,  R.C.J.A.  Deductibles  and  Health  Care  Expenditures:  Empirical  Estimates  of  Price 
Sensitivity Based on Administrative Data. Int. J. Health Care Fin. Econ. 2004, 4, 283-305. 
56.  Vistnes, J.P.; Hamilton, V. The Time and Monetary Costs of Outpatient Care for Children. Am. 
Econ. Rev. 1995, 85, 117-121. 
57.  Wedig, G.J. Health status and the demand for health: results on price elasticities. J. Health Econ. 
1988, 7, 151-163. Int. J. Environ. Res. Public Health 2010, 7                 
 
 
2725
58.  Bodenheimer, T. High and rising health care costs. Part 1: Seeking an explanation. Ann. Intern. 
Med. 2005, 142, 847-854. 
59.  Bridges,  J.  Stated  preference  methods  in  health  care  evaluation:  an  emerging  methodological 
paradigm in health economics. Appl. Health Econ. Health Policy 2003, 2, 224. 
60.  Bhatia,  M.R.;  Fox-Rushby,  J.A.  Validity  of  willingness  to  pay:  hypothetical  versus  actual 
payments. Appl. Econ. Letters 2003, 10, 737-740. 
61.  Botelho, A.; Costa Pinto, L. Hypothetical, real and predicted real willingness to pay in open-ended 
survey: experimental results. Appl. Econ. Letters 2002, 9, 993-996. 
62.  Foreit,  J.R.;  Foreit,  K.G.F.  The  reliability  and  the  validity  of  willingness  to  pay  surveys  for 
reproductive health pricing decisions in devolving countries. Health Policy 2002, 63, 37-47. 
63.  Groot, W.; van den Brink, H. A direct method for estimating the compensating income variation 
for severe headache and migraine. Soc. Sci. Med. 2004, 58, 305-314. 
64.  Louviere,  J.J.;  Hensher,  D.A.  Combining  sources  of  preference  data.  In  Travel  Behaviour 
Research: the Leading Edge; Hensher, D.A., Ed.; Pergamon: Oxford, UK, 2001; pp. 125-144. 
65.  Killingsworth, J.; Hossain, N.; Hedrick-Wong, Y.; Thomas, S.; Rahman, A.; Begum, T. Unofficial 
fees in Bangladesh: price, equity and institutional issues. Health Policy Plann. 1999, 14, 152-163. 
66.  Newhouse,  J.;  McClellan,  M.  Econometrics  in  outcomes  research:  The  use  of  instrumental 
variables. Annu. Rev. Publ. Health 1998, 19, 17-34. 
67.  Angrist, J.; Krueger, A. Instrumental variables and the search for identification: from supply and 
demand to natural experiments. J. Econ. Perspect. 2001, 15, 69-85. 
68.  Windmeijer, F.A.G.; Santos Silva, J.M.C. Endogeneity in count data models: an application to 
demand for health care. J. Appl. Econom. 1997, 12, 281-294. 
69.  Besley, T.J.; Case, A. Unnatural experiments? Estimating the incidence of endogenous policies. 
Econ. J. 2000, 10, 672-694. 
70.  Ellis, R.P.; McGuire, T.G. Optimal payment systems for health services. J. Health Econ. 1990, 9, 
375-395. 
71.  Folmer, K.; Stevens, J.; van Tulder, F.; Westerhout, E. Towards an economic model of the Dutch 
health care sector. Health Econ. 1997, 6, 351-363. 
 
© 2010 by the authors; licensee MDPI, Basel, Switzerland. This article is an Open Access article 
distributed  under  the  terms  and  conditions  of  the  Creative  Commons  Attribution  license 
(http://creativecommons.org/licenses/by/3.0/). 